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(57)Abstract 

PROBLEM TO BE SOLVED: To achieve an enhanced CMEA 
encryption system suitable for use in wireless telephony. 
SOLUTION: A plaintext message is introduced into the system and 
subjected to a first iteration of a CMEA process, using a fist CMEA 
key to produce an intermediate ciphertext. The intermediate 
ciphertext is then subjected to a second iteration of the CMEA 
process using a second CMEA key to produce a final ciphertext. 
Additional security is achieved by subjecting the plaintext and 
intermediate ciphertext to input and output transformation before 
and after each iteration of the CMEA process. The CMEA iterations 
may be performed using an improved use of a tbox function which 
adds permutations to a message or intermediate crypto-processed 
data. Decryption is achieved by subjecting a ciphertext message to 
the reverse order of steps used for encryption, replacing the input 
and output transformations by inverse output and inverse input 
transformations, respectively, as appropriate. 
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«i!grasfi5«:^ii^ 5swiii)ms^i8*«-r 5 c i 

BMii^ois*©x h uxt^fig^iHii-r-sx h uxas 
h uxt#jss^«f^ia©x h uxt^ss^tfismix h ux 

[000 1] 

T-A^fflt.rx h UX?x ■> i'^'fflv *©*S*?rSfB 

[0 00 2 ] fif3l5. X h UXgffli^Xf-AKoi»r. — 
ig©MPfl{c*t-r-5liIg«:jiLrx I- UX©«S8?:if« 

4-33846 0^-cB, m-mmicMt 
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f*[*3gi5©i5?3st^mii»^;554)f). cti^m^Ltcmm 

^I^Sf^Stcj: i3l«K#©£SIWX I- l^^^BiWmt 

©l¥ffiiSS{Ccfc<3!«®^#KiiW!^j:faTS-. fciAti r ij^ 

[0003] 

{c*fi/r^«:©*rjacs4aw ■ 'C«w^fi:>r<^j i 

20 [0 0 04] X f-UXfPH (X -^X 

HxX©tmB. H«?(lJ^^{tb-C(,>S. S/t. m© 

t^SJTitcr h->'Wx?:tf'5fif*©:^^rB. -eoftlS 

■yfcTV^^^:^ tint3tlfc K) , 15 fcBttIlI©T hV< ;^ i 

-e©f^©Mil«©K#1?;^/fc J: J>'3Jc#©^!im7i^ttIil*^ n 

toti. c©J;^;&:^i^«:t3:TF>'^••^'X{c*f■rs^S^^© 

fiffl?:^^ ^ C i CC/j: 0 . MK^B?SC#l?;'3©.mSl>Sr§f 
-€-©ifSII. XhUXtf$R^ai-XfA4ffi«t-.2)^ 

[ 0 0 0 5 ] */c. fie*©X h UXt»ffi«S'>X7-Ar 

J!ia{c<i:o-Cff-5-Cl».5©r. Mil««E(IH3<7/cHPg 

{c*fr-siiii«©@s*^«6^©^«cj: -^-rx h ux 

ttMtSi'Xf Ajlffl^atC^f^L. ^^fifSS^jXhU 
xm^R^ai'X 7^ ASffl^ttA^ P.«®«'N©^ffil|(C i 

S S -CiSt H ©B#faji*i7!ii^ i; -CI ^ fc, 

[0006] 5 6(C. e£*©X f- bXWfg'gai^XfA 

40 r©^*fiiiicic;D/cr ^v^•^•xB. ^e^s^ctoiettsn 
fc7 Kvwxi&^s^-rs©*^*^. -e^i^tior K^^• 

-C|iJ0CC<(,>4>©r4)o?c. 
[000 7] {i(±© J: -5 «:P5ili«cMi«»t% 

/■c4)©-C&'3. ^®^#CC-^;ifcM*or F>'^''rx■?5X h 

-St4©*-5.r h'^-wx^s^r^?, $fc^©?i'jam(c-^ 

t>r 4)7 K''^•'f x©-c**x h UXlfa'>Xf-A*ffi^ 
50 K^*lA5SS«i-C*SA^SA»*iiig-rSC<!:iCj:0fi® 
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tt?: [fi]± 3 If . 3 6 tC ;^ h U ;^ It^S^W i T K .» W X CD 

sm?: . mmm^m i^xmi^r s c 4 tc j; o mm^com 

[0 00 8] ^(DtcH), *^a^{c(?^^;^ h uxtt^S^ff 
aSI«<D3i*©;^ huxtfc^gi&iBgi 

;^ h uxt^SI^W^a©x h u;^tta8^»TifSm*i:^ t- u lo 
[0009] ±s«eSKj:n«. m-;^ h u;^t*iSS^>«f 

{Cf$l^fi®tt©lR]±^S-5.Ci*i-C*-5.. 20 

[0 0 1 0 3 nim2<Dmmt. ±iE«fi£fcmr, s 

[0 0 1 1 ] ±ls«fiSccj:*itf, te^^a»*f®a«:g 
ticm<p'ri>ctifi-c^. }tii^©xf-uxtRsii&SB*o 

ffifflTs/c«). smisiDiBmcMWAiHissn^iMii 30 

[0012] ii5i?ii3©^8fiE«it3}?ii2©t8fi£K:Jnx. 

t|^K«i5ig©§ft?r*±l/r*iilS©SM*^e*r« 
fmn^i:^M.thmmim-^w'^sti:'Ht6ct^ii^m. 40 

[0013] ±i2fi}^ccj;n«. mm^^'ii><D^mm 

@S4f#Sci*sr*, teK«©xhu;^1^SI?:]SI*L/ 
[0014] l!*SI«{Ci£>S«±{CfiC»^ffl[B$Pa4^^€> 
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[0015] n^m4(Dm^icj:tiu. wm^o&^o 

M®i#©jai©x h uxef#>ptai?:ie^st-sx f- ux*t 

f^Si. ax f- IxXt»:Sg^ff^S©^JWI£ll<!:X h UX 

liStS«fatS^®©^»^^4J:I:^trx h ux*m© 

^n^^ttir^sx h b:^nm%mn\ii^mtm^ v ux 

»^©^**a^*}Wf$<a i ib$5 L -r -e©l¥ii>&tf ^ ^ 
ffi^Si^rWU. i?<li^*J!)^f>jii*©X h uxgj(#>ff|| 

[0016] ±l2^fiX{cj:nii. BJ!H]©*fm©5a**^»§ 
mifcJPt 1/ r i-©fie[-C* -:.fc3!p4S«^ S C i K: J: o 

xm^^ic i r-e©*t««r«iM-rs*>sij©»m^tsii* 

[0017] «3}?3l5©1ifi£CCj:<i«. jgK^S^i. 

ins©x ^ bxtfc#.^»*T-ri>ii-x h uxt«sg^^# 

^tasa-rsx M^xsMttMiatg^Si. 
6j^<i$nfcWiail-x h uxt«j!ii^w#s©x h ux 
tt.®^*Ti^s<!:x h uxiiM»«iatgf^aKiesii3^i/c 

[0018] ±imiiiic^tiii, mmmt. wm^^ 
?rfflt<>rffi:t©B#rflK:tei»-c^ffi©x h uxtfc^gi'jr 

ji^^Sf 'CA-c^flf-rsci*i-cts©-c. MK^fcio-c 

ipiMttA^J:(,^X HxX»*T>'XfAi&||^-C*^., *© 
[0019] 

[^?§©nte©ffjss] fe(T, *^w©ieifi©ji5SS4ia^ 

«a|i<i:4){cSi?B-rs. Si». X f-bx«gg^>^^#M 
(WT. r|!S^#j iC>^. ) ©0<fICC»-:5t. 

m^o^'^m^mm^icmmb-c:^ t- pxt^si?:^j«Tur 

^*TtSlliJm©T KA-fX^rdiJ^-rSX h UXlt^iJ 

Wi^xf A 1 ©fi}fiS?r77^-r«SiftB«sr'*s. 
[0 02 0] 0i{C7j^-rj;'5Cc. X h uxtt$g5J'tt->x 
f-Al«. ^a7=-i?©A;^3B9 4. A;'jRi>'7'-*® 

mm^m^m^^-r^mmi&m , 7'u>if7?:wt^. 

A:/3a59ti. 1t^®l^;5i7^-i?*A;'3-r5fcs!)©=^^-*- 
KteJ:y'vt>x9-^{cj:i9^g<;3nrt,^^. €©ffe. & 

C^l^iJi'Xr A^^'X 1 o^/M^-cSi^$*irt>€.„ 
[0 02 1 ] iatg^S3iC(iy-r>7'Dy^AA5iB^$ 
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[0 02 2 ] ^vs.^m4i,cim^m<Dy r^oi^iinms 

[0 02 3 ] ;>:iciete^i^5K:ajS3S©«ii^^©ja*© 
[0 024];5(:{c. *f^7^-$7r-r;L'6«. sa©» 

[0 02 5 ]a2B. *^B^©;^ hU;^tt$S^Wi^X7^ 

[0 02 6 ] laliacc^K-rJ: ^{c. X h u;^t»$6:S>«T'>;^ 
7-A 1 ©«fi)ctt. ->X7•A-'^';< 1 0 1 iiTtbXmmSti 
■Cl>S. CPU102. RAMI 0 3-^ROMl 0 4)i 
i'©rtg|5fBteJ?g. J^-h'T-f Xir b-'y^znOb'PC 
D-ROM h'7'1'7'1 0 6)i£©J^g|5i2tt^a> -Oi? 

©aftSlg 112. K 1 0 8 lOQfj: 

ii<D^J]mS.l 9, f'^X^'U-C 1 1 OP:fO>ii 1 1 
ltj:t'(Dliit)^S\ 7«r«iASaS©«fi!c-C*»). ±12 
'>X■f■A>'^•;;^ 1 0 1 ?:/^L/rcn6©K|■C!2>S^Cf-i» 
■^^^©■?''3S{'3*stft)n.S. 

[ 0 0 2 7 ] S3«. .*^H^©;< h u;^it««ffii';^f- 

A 1 <D±i$<Dfm(Dmtl^7ik-t±W-y P - ^ + - h 4in 
[0 0 2 8 ] X h lxX^ff?r#Mr^feSi^«*s;^ h 

ttffi«a'>;^7^Ai€:jei&'r«i. s-rig-xf-u;^^ 

w^sx^v7-s i;!)iiiif5tis. cc-cti. mmom 
m^ms tit anient 6 w.mm<Dmmi^^bx:mm 

j»j:9^Jic^a?^©H^©#^{c-oo»r«®l^©x f- u 

[0 0 2 9 ] ;X(CXf -;'7'S2r;<7'>>$-ni|r-fe'D{C 

H2»v hfS. h b;^^#T^®{cj:5A;^©9':<: ^ 

i'^'iJ^m^-C$>6. ■:;7'S3-ca*'t;>i?-n?r 
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:8-*T^ia-C©n #g©/J^EgT©^lHI©/^HT■?#* A n i 
Hij@©/MimiSP n ©M^gtta-rs. :^7-yyS5V 
{*. 4[el©4«4^ff * A n i mri5I©/haiF?#*P n OH 
©ffi^ptfBA^iSiSfilK Hil±*^SA^?r#i)BTbr, a:SiiK 
1 &.±v$>tiiixti 5 x©pjsgtt5> 0 i*ij»T Lrn-;^ 
h U X^^^g S 7 5:lliS-r 5 X r 7 S 7 CC^tt 0 > 
t9:SfflK 1 *«r*n«xf- y :?"S 6 ic^mti,, H- 
X h ux^ff^gs 7©i^iffl{c'3iir»fgair5o 
[0 03 0] ;^7">7'S7r«. H-xhux^^f^s 
10 S 1 ©n#B©H^{c*fl£;-rSI^-X f- u;^:&«T#SS 

[0 03 1 ] ^T^'yT-se-ctt, :^f--7 7's 

^©S 1 ©/hHm*A n ^RKLX S 1 1 fcjas^jl 

20 r^Bc>*. 

[0032] ;^f--^^S8 -cfj, X h u;^»#T^© 

S 1 ©n#^©/^B^©W^H^f#*A n ill^X h 
^^^IS: S 7 © n #a©/jNH^ ©/jNH-f ff -"^ B n ©M© 

K2t(±©iif«X7-?-7"S 1 0(C:&ilSL/. K2*fil© 
<!:t«;^f- -:'7'S9{C^}l!$-rS. Xf- v 7'S 1 0 f 

h \y7.^^^WLS 1 ©nS@©/J^H^•©^#,^.A n 
V UX^ff^SS 7©n#g©/hH^©f#,-SB 

n®^©,^>i?tfii;!)i|g:SfBK2«±«.s©r, ^©c^-rn 

30 i)^1fimXtl'CS)it?i-r£l,x. AniBn©-5^fi[i© 
:/S 1 0B5cMa?:ji«f)'So 

[0033]Xf7 7"S10 Bt?«. 4iH^-f#**H-SE 
ti,, c©H-gcrtStt. S5©i!il§{ctei^rf^^5. 

[0 0 3 4] Xf-v:/S9-CtJ. X h UX^ff^© 
S 1 ©n#g©/ha^^©ff -SA n tl^-X h UX^^^ 
I3S 7©nSa©/hH^©»*B n©MOiffi>Pt«i*5g:^ 
{IK 2*?S-C*S©-C. Il-X h UX^W^SS 1 ©n 
#B ©/hHT-©ff A n ;5SiE L I ^ i 0 -C A n 

[0 035 ] ^^T<t i/r©x f- :/ 1 1 (D'Xicmk'l^ 

X, Ctli}^K4l.:X±<Dt^l,t:^f-yyS 1 3^i^iAbX 

xhuxSftMlfffl- r K/^'-^'x^l3<&3l^fl.. K4*?^i 
©i#»x h ux>rtsiifli • r F^Wx^©?rllTiL^c 
ti-cxT^ -J y's 1 4 (c5}iiST X h ux*tMi?fi • r 
K''^'-^x^las 1 3©rtgiJS7©iftB«{c4Bt,^rf^air 

[0 0 3 6] JS^^-X r 7'S 1 4 ©f§, X f 7"S 1 
50 5f(3:*'i;>5'-nA5'hS-+^]KNGma xfCiiLfc*i 
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m L tcm^itms^mt}^^. s i e ccm*. * ■? > - n 

-3l>r;^-f •:'7'S 3*^6Xf-"y T'S 1 5I;-C?:^0jI 

[0 03 7] S4«> n-;^ h ux^j^f^ss 1 (omm 

im.mir6iMtimvi>^, xf ^'s 2 1 -cHm— x f- 
u X #s s 1 r figffl-r iMr.g r- o-r-<-c ^p.gs 

Sf7r-fJl'4*>6*lJiai^l82©RAMl 0 3{CA:^-r 
5. ;XCCR AM 1 0 3 {CA;'3LfcP.gSi5:5}'©SLI^^#6^ 

[0 0 38] X-r->7"S 2 3-C«. ^— X h UX^W^ 

as i-cfieffl-r«sraf'-f*;^f f :?"s2 2-c^L 

[0 039] Xf-2»:/S2 4-C«. SFn1*'!7>$n q % 
f--r*„ ;X{CX-f •:.-7"S2 5«ifg^^--C*l3, 

[0 040] Xf^';»7'S27-C«> df-f-r-^-J/^ifn 
t*0{C-fe ';; h-r€)„ Xf -;/7"S 2 8 5S*S^T-rS>0, 

52 9«i''('v--C*0. Hlf^B^raTd/cC;^^®^?-!*^ 

[0 04 1] mmmfSTdtciimmsittc'ik. i^-fv- 

* -i? > if n t ©fii*Sfiff N T m a X tcfil^ 0 
WaSLr, NTma x icmMLtcm^ax 7- yy'S 3 2 

2 5«Cjitf. 

[0042] XT- .y 7" S3 lt?i?'Cv-:^>'5>i?nt® 

53 4«C:9'il^-r^. Xr >7'S3 4r«, Kf« 

n:^ct>ti^«. Xf -:'7"S30tc55'ilSL-Ci?-('v-;t7'^ 
>ifnt«:'f>l"j>>h Lr$g^^-S 2 8 iCititi-rx 
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s 

T- vy'S 2 9-Xr ■;'7'S 3 4©5'-<'v-;l'-?>?:^ 

[0043]Xf-?-?'S34 t:-+-!it- Kaiff*i*lffiS 
titcm^iat. :^Ty-:^S3b!C^&.-ri. Xf'-^T'S 
3 5 -Ca. ^m^COm^K i n ?rRAM 1 0 3(*3©ISti 
i';r©[5IS7r-i';UK (nq) {ClESil-rS. T.'rvV 
S38-Ca. MBg*'i;>5»nq*-^>i"Jj.<> h-rS. 
^X{CX7=-':;:/3 7-CiJ. SFfl:^; n q ^i^MP4?SN 
Qma xCc: 1 ?:JnxfciiifCjlO/'c*>5*^41:tl$brr'^ 

L ri ^ )it ^ti^«X 7- 7' S 2 5 KM -:> r :^©MP>5 
* tH;'j U r iHlg -5. X r 7* S 2 6 6 X r >^ S 
3 7©Ma%^0iIL/. *©mfe|5]«-C*a. 

[0 044] xf->;»:/s3 7r-r'>4-co®ra*s*^7L.-c 

axfCl >£mA:fflK:atTt,^S*i^K«. Xf-^7'S 

3 8{C^iS-r5. Xf-2--:^S3 8-C«. MRflililS^at 

[0 045] ;;:©x f- 7"s 3 9 rts, ''XCi^^-c^^ 

4 0 «iK^^--C& 0 . :»W©^ 0 igO ©|a*-C* 

[ 0 0 4 6 ] X7^7 7'S 4 1 1*. S'hHTCi^C^^/h 

{c*f-r«.[3S*i5®iig©?i5s©is^(c«. rt.ofej 

c*i6©-en-e*icc*furm'^.i~5*iiiosT 
enrfco. ^S/]^H^^«:s•r•^.1«&©^raos^i*© 

30 [0 04 7] ;Xt<:X7--y7*S4 2-Cti, X7'-;'7'S4 1 
7^- ::?'jl/{c-5t,i r \m 8 ©itt?5fc r ^^i^■r -5 . X r 

f •7'S4 3r«/iNEg^*'>>i'n g*'r>d";>>hf 

5o 'XCCXf--;'7'S4 4f a. ■r'^t:©/hHT-(C-:3t,>-C 
^J^Hm';S©StllA^<s?7 b/c;5>S3!i:'4fl»f L-C, T-it: 
©/jNH^^{c-3i,>r©»ff*i*?7Lt:i>&(,iii-^, -r^cfc 

^S^g:^ > $ n q ASj^MWfKN Qm a X {Cl *Jn^fc 
{i{C^bri<»:^liti^K«. Xf- >7"S4 OKMoriX 
40 ©/hH^-{C-:Jl,»r©f#,'^.©#ffi^Jf^Xf--;»7"4 1*^6 
Xf i.7'4 4©jaia«:li«3iiL. ■e©fgfelSl«lT*5, 
[0 04 8] X7-':'7"S4 4r-r'^r©/hH7-0C-^(,^-C 

/J^H7■^f .■iS©efcbA^iii?7 0 /c i l /cm^. -r ^ ^ 

Mra*'?>f n q*ii(€Mra!8:NQma xfC 1 4»D^fc<ii 

[ 0 0 4 9 ] X f- y 7" S 4 5 , ^^HT-ff 
•S. ^STli. te®^#A^-?-©X h UXtt.?g^r}Eai/^r 

50 4)©-C. 6»l^t3;W^HT-4-5fiK:ot,^r Hi©cfiH^-* 
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hoT^i. M^t^mca. r-c^iiSfc-x 3 r J ic^-^* 

[0050 ]S5tJ, aacDXr .yy'S 1 0 B, H40 

:^7"y7'S4 5©tt3a^ff,d&itg[(Dijsn0r**. lo 

;X(cxf--;;7"s 9 2 B*g^7--c& 0 . tfiH^fc-oi^r^g 
t) il LcDSa*-c4) I) . X 7^ 7" S 9 3 "C/J^H^-* -i? 
> 5? n i Sr 1 tc-fe 5. h L/. cfiH^ff *T ( n h ) «:-fe'n 

[0 0 5 n ■;'7-S9 4i3:iK^r«)0. «St©|a 
>^7^-y-/S9 5-e». /JnHT-^.^S (ni) 

(n i ) ?r8fWi^c<i^^ia^f#£T (nh) icUaWb, 
'\Ml-^'^y^n\^^y-i>')ji>Vti>, 20 
[0 05 2 ] ;X{CX-f -^:/S9 6t'B. fhm^*}^'^^ 

^, ■r^C^3M^H^=•*■^'>3f*i/^H^•i!tfK!NGmax^C 
1 ^ Ml A fc^ i g^f S r 2- 7- S 9 4 Cc^ft L r 

t--<r©/jNai^{coi>-cigSE3!nji?7i/ri^SiS^. Tft 

iD%;^-f-v7"S96 ■C/J^HT■* ^ly^ Ifi'imiMmi G 
ma xtc 1 ^:JlD;i/ci4{£:^L/t>i«^(i. ;^ 7" S 9 7 

[0 0 5 3 ] ;JCCC;^'?-2.:^S9 tfH^-* -i; > if 

*i*H-?«^^NHma xcc 1 ^m^fcmcmh^^ipm'^ 

fCl ^rtt^fcJ^iM'JC'S^^BXT- 7"S 9 2 K^ftL 

r;X©*H7-{cot,>r;^r .y-^'s 9 3~;^-f •^r^'s 9 8 
©iaa^r^Dii-r. L/-c-r-<r©4iig7-K:-:>t^-cff*n- 

SL*s**7Uri»SJg^. ■r)&:t>%X7"-:'7'S9 8t?ctiEg 
7-*'j;>i'A5*H^-.|glSNHma x(c l^mTifcmcm 
Lt-^1S^«. ■r'^r©*H^{Coi,>r©ff.'SH-gt:)!)5$?7 40 
t/c©^^-;^ h u;^^tiT*^s 1 ©iKLS4i|i?7-rs. 

[0 0 54] ia6». sr-xf-u;^^}^#ss7©ffin 

0r*So y^f--;'7'S 5 1 fB, n#a©/^H^{COI,l 
r Olt3S©||[i:»ra f'- if 4PfliSfflf 7 r Jl/ 4 35> 6 R A 
Ml 0 3(CA;'3-r^= ^XCCRAMl 0 3 {CA;'3 L/cPpIS 

lJ[i>osL3^^^*fe3i*. ^n-en©wiiic*fLrsjoa 
[0055];^r7 7-S53 rB. Ipr-X h ux^*T^ 

12 S 7 r r^ fflT e Sr>g r - if X f 7- S 5 2 r L 
/cSLI^©At5©)i(cat-^m.5. RDI®)?-CWM?:*g 50 
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cfc 0 $J*?*SS©fi«tticp.gii*i4DS^Tftgtt7)s*^*>6 
cc i or»[ii#*sfi]if!>r«-r«raia© J: ^ i/riHi 

^•r SfcSb5J^itell©<iffitt?rflf«!>S C i A5-C# 
[0 056] Xf--7 7-S5 4r-ii. WR^^-^^i^N?: 1 

{c-fe -;; ;>:K:xf--^:/S5 5«ig^^r*9. SI 

0iSLais-r5«r4©Ma©ias[.i^,-c*.2,. xf--v7-5 

[0 0 5 7 ] XT"-;/ 7'S 5 7riJ. iJ'Cv-^'^VdrN 
t^OK-fe y f-UrXf -^7*S5 StCjttf, Xf- v7'S 
5 8»fe^^r*»). f -<v-jl/-9^>©||f)iil/©g§ 

-•MnxT -j 7'»©<5i4>Mffi%ff*3JSt,^^<^**tf-r4 

y7 hs.'^ s.rii-(-7~-tftitMt>^-- KS^fcd^a ■;/ i'-'^ 

5 V ^ - K -i? J r f -7 - cc j: 0 1 f -5 . 

to 05 8] X7=---^7"S6 IB, ^je^WTd/cl^aSi 
$-1'v-;^'5>5;n t©fiiA5^^fiiNma X 
(Ciija L /c*5S*>«»f L r . N m a X KilJii L fctl^B 
Xf •;»7'S6 2K:^tt-rs. c©t&^«^3£^i*J{<:iil 

■cmm>mm i gi o ©MR3©<i®:^SL»«:^^$ s . 
•-Xicx7-y-:fs 6 2mf»^5-&fc^aE©®nfii«i»3 

©Kr.g?rX f - 7"S 6 3 r-SL®[©A* 3©liKjfe^§^ 

[0 059] X7--^7'S6 i-cit >(-7-tio:y^n\.<D 
iB*5^«iNmaxK:^Or<<»)5:l>lg-&B. Xf-y:/S 

QAriC^mti,. X'r ';-7'S6 4-CB, F^fP 

$N t^'C>i";y> ^LTIS^^^S5 8CCji^i^)-CXf- 
i' 7' S 5 9 © 5? V - 0 iMT o 
[0 060] yVSQ A-C^-iir^-Ymmm&i^ 
n/cJi^tCB. X7"-:»7'S6 5(C:a>iK-r5. Xf"7:/S 

6 5-CB. ail^©lHlgK I N?:RAM1 0 3rt©fetS 
x';r©[lg7 TW';l/K2 (N) :^7-yzf 
S66t>B. Mra*-? >5'N4'f>d?yy>h-r'2). 

ccxf-7 7's6 7rB. nmt)'^y'^n^i^mmwi.n \ 

ma xJCl ^n\7Lfcm''CmUci)^'^i}^^\m\^Xt^X 

©»pfl*s*?7 L fctf^m^^mmt t- '^r ©Mfsi^sif? 

7 L rt^^ft >li^BX 7" 5 5 l,cmr>X'.XOm!Sii 
tiit}LxmS^^li>Z>::^f"jys 5 6 ;5>6Xf-y T'S 6 

7©«5a^rj«oiiL. "^rcomhrnrnxs)?). 

[0 06 1 ] Xf"v7'6 7fr^r©KPfl*s*^7U-Ct» 
Sii^. •r)i*5-^MP4:^'5>f NJiiMMPfl^N I ma X 
tCl ^JPx. /cfiiJCii L r t » ■Sli-^JCB . X r- 7' S 6 8 
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7" S 6 8 r-*&fcHT- C t ©f#'=5 {C>Pf L r C i (C f 
8(c) {C0^$^art».5. 

[006 2 ] B7«. 7.Yu:f.n'?mm-rY'<A7.^ 

WlS 1 3 ©iJSniat?**. Xf- :7'S 7 1 rti, HIS^ 

-r;^*^*S^tsxf- >7"s 7 sccjity. X7-v^S7 
3 -eti. ^|5|©f#..s, s n i Bflfll©f#,c6 s n p ^^OML 

t,^ SJS^tix f 7' s 7 4 {cittf . 
[0 0 6 3 ] ;^f-2':7"S 7 4t'tJ, B?liICDff,'=BS n p*> 
64-0®ff ,"^.3 n ^i^G/cfflS k 4S 1 0 ( b ) (OlHm 
fmv y -{ ;KD>f*Jt.^S5!!!l:^|gafii{CjJP»L . * "5 > h 

^?:-i'>i";y>hLrp^f-':'7'S7 8'Njttf„ ccr 
«. mrUcDff S n p ©ff ,^,©IBIicr i K^HSKfil i 

ij^i^Y is!*fe^-e * s J: ^ icnmtny y ^ )\^ifimm 

[0064] •JRK7.T"j 7'S 7 8 f Stril©tf,^.S n 
p*ie>^|5I©f#,^,S n^jliDfcfflS kiKfflS s i^rib 

f > :/S 8 2-C rc©*SSfm«:^Ur < /c$t,»j 4 
^^L.ri|g^T-:^7^-^7'S8 eccitiS'. ^-r^r/oi'^ 

[0 06 5] Xf ■:'7'7 8rSk3!)SS s iJ(±©i©^«;?!!l 
m*«^+^ifl»rUr;^f vT/S 7 9-CHiriI©r 

[0 06 6] S/c. X-r-;;7'S 7 2-CHrI@T K>'^'C;^Ai 
1 VCMts, 

[0 0 6 7 ] Sfc. X7"77'S 7 3r. '^^Ts h 
*5igJjDLri,>SlS^(*. H5lil©r K^WX©3am*S'il> 

[0 06 8] ;^f-i'7'S7 5. Xf--> 7'S 7 6*jj:0-'X 

f-y^s 7 9r-a3S©TKM'-r;^^jii;?L/c©-^. 
^■X7- v7"S8 UCjt*. ie-©f^;^f- v:/S8 3rja-ER 
LfcfflSi[©r Xr 8 4 "CMK 
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[0 069] ^(JM. r^[iI(SOO®»mA5il{R$*lS 
LA:„ C©J^?:SeOO^tf o^^clS-^. 1 *^f^O^ 

ffl^SBOO.-^i -r-r . J i m:'3 L rig^^ x f 7' s 8 
etcji*. y^o^'Di^^ ASCIIS, 

[OO7O]08«. $:X hUXtt#8Wa>^Xf-AOiH 
ti!#l84P5ffip7T-<Jl'CCtSiW3n57"-i»40jj^Lfc 

^(D-Qh^, .im-^WLAfS,m^-y y A Mt, (a) H- 

p.gja^. ( b ) w,-fsimm, ( c ) imi-n^s- - :/ 

10 iU. ( d ) *H^S[f — :/;l'© 4 affiO 7 t -Y Jb*^ 6 

[0 07 1 ] m-PflSI¥7 T Jl' ( a ) fi. X h u-x^ 
*TOg*7]{ctf ^KP.g*ia^L/c4>©-c. sras#, /hH 
*H^^#^> HFfl©4«©f^-ifAi6«*!)c?*i 

gPB. €©r'^r«:03©l|— X hUX:»-ff#|gS It? 

- ffll®ur»«r*^f^. ifi©/hH^^o^#T{c«jiS:3- 
5ffl©MPfl*5««3nS, S/c, 1 fi©* H^-©^W{C 
«, S^<i©/^H^*lffiffl3^^^. m-PflHSf (b) 4> 
20 |aI«{cMP4#-^. /hH^#^, *H^S-^, mPfl©4a 

rt,»-s„ (b) «, -^©-aso/hHi^tcm 

•r^®Mi¥A5^-X I- UX»«r#SS 7r'ffiffl3n.S. 
[0 072] /hH-?-^*7— l/ib ( c ) W. |5I-©/J^E3 
^ {CS-r ^ SIS©®Pfl {C>Ptt- 5 [BlS©^f# * ?:^it L fc 
fflS I n{C)itl£;-r'5mSg©/hH^©/hH^-ff,#.PS I 
mn*fS«lL/c^>©-C*S„ cntJ. H^-©«®{cJ:o 

•c-e©*f#.'Ss I nfcjifr-sx h ux©^n:&BS)i^, 

fc*. /MgT©aS(Cckf3-?-ti€'*T,©jg»,^.S I nCC^f 
30 UrM^f-Sfii^ri^. 

[0 07 3] srafflfcc*ff Ji^. -f XX • J 

-ffJSC© 2 ^Pi*^ 6 5 IgpgfgSS ^©^iJS-ClS/jS 3 n-C 
teO. mtf5iapg©}gii:©ii^(c{i, rt,.-3^>j rj: 

n6©-en'en5c?+br^f#.-=& 1 -5 srSo 

[0 074] ihWi-'^^S' S 1 m n fi. (51— ©/J\H^ 

« Mw©m*4^ft L fcmm l -c * s af** 

ax-SiHSCX I- ^X*i±Ai^/I^H^■■¥>. ^'jtCXhU 
40 XAi±*i^/jNH^^^©!m4?rJn8*L, A^-o?$^^(C*IJO 

■?'-n»«i: ^{c 1 0 0 *?i*-c«:^-rs, X h u 

XAilfc^Jt^tJff *A51^l^j:'5{ca/'f;-r.5As, SKX V 
U X Asffi I ^ ■5 A5fa t, ^ J: -5 {c^S^ L r ^> J: C > „ 

[0 07 5] cpH^«^l5!f—7';U (d) «. i Sg©* 
H^-Oit'Hm^.^lh^-r-S.AiifeO/hH^^T I m©^ti 

H7 ( d ) CCM^-C. ^ig^fi^T I K i m 
B. C*T^J*tc;-rSni#B©/hHm^&PS ImnJC^Pf 

50 ©ff^.^it^-T'S. l^'^tcL-cfte©'hH^}#.'^.ccoL^r 
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■fh. *Hm^si)jti5«tc|iJO-?'-n>J;'5(ci 0 0, 
[0 0 7 6] I19«, I- U->^W^8^a~>XrA©ia 

[ 0 0 7 7 ] S 1 0 «. :$X h U;^1f ^glfSv-X-f AO 

f aK.^s 6 Jt^f - f 7 y -c juKiaia 3 n s * % 0 
(a) tMmmny r )i' (b) r-^sstsnrc^ 

[0078] T ( a ) tt. §/hHT^#*P S 

I m n test Lr ^>pfm©aSi ^©fiSCCIc; Dr-^»! 
^ft©^SiJK#^*fii*5i2IS3nrt,^So c©^i'J3!t# 

IK*©?'- ^fOSacciE 0 r igEiE 1/ r Hffltt^r * If r (, > 

[0079] *fl&^tt7r -C;!/ ( b ) «. ±m(Dnmy 

SLT.* 0ffia©<J;t^*fm^|g*f#-5/cd?)«:fig'5 *>o-c 

(C C ©StlgSDff-7 T -f it- ( b ) ©^S^^ffi^ * -^7 > h 

^JV (a) *IISfrS. *{*W{C«, S7©:3i7--^:7'S 
74r, Hu[iI©ff,'^,S n p;i!)^64[Hl©f#.#.S n^i^Dfc 
fiSk^SlO {b) (DMWmnyr ^)V(DMlt-ri>n 

[0 08 0] 010 (b) >rtffii»tH-7T>f;u©x-i?© 

rHlO (a) >Pt^7r-Y;l'?rMffL-CfflC^So C©cfc 
^iCbXl^m.y r ^ }\^ (a) ©^SiJK#^m<ii4l^-r 

[0 08 1] *l|]5S^i|-Ctt. H^?r/J>HT-i*H^©2 

©fflfK!a®©H^r'flifiX-rsc<!:*>-c#. -e©ii^, * 

HT-W±©±{4©H^ff,'=5©#Ul«> ^^^^©^H-fff 
*©giW 4 15«©:^i4rstt±ir* *o 

[0 08 2] Sfc. X h UXt*«ta>'Xf AiJ. '('> 

C i ASf t S©r-?g.®5^^)^(,^Jtf£;?:ffiS C i Air* , 
[0 08 3 ] 01 1 rii. M^^Tnti. g'7>''!y=i> 
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/j:i©'i;xyRj>V-;l/ffl^^g2 0 l^WtrfcO. 

.f>5f-4^7 hsoo^r^o-orcn^oss^^sa, * 
X f- u ;^ tafRSSi'X 7- A 1 ©-aJ4«e£-r s -i; * ^--tf 

--'^-l 0 OfeJlOf^-Jl/f-WN l 3 0{Cg[i^-C*-2)J:^ 

[0 0 8 4]*xhu;^tt#gwa'>;^-fAni. c©'5 
iy-9--A©ffe. f'-5f'M-;^1^-7U 2 0. T7"';ir 

— >3>t^->'n 1 oso•^--'^•^^-''■^l soffii^s 

10 [0 08 5] @I2«. *j|Jfe«^{C*jl>r, '?*-7'±-C 

■r s <!: i 4> {cjgii*a*s-r a s ^©-^©iascfisn?: 

[0086] :^mmmvi,t. < 3«S©i!^J!iitft) 
tiS, H— tea 1 2©>^T- >:^S 1 0 i*>6;^7-"^-/S 
1 0 7 ©sf^ • sli • I D^it&MS*s* 0 . fijfer fij 

20 ;<tt«ifS->x 7^ A 1 (D^mtAX # 4 <t ^ {C .5 . 

[0 0 8 7] SrCC. 01 2©Xf--7:/S 1 0 8;!)^6X 
r-yysi 12 ©Mil^(c||-y; h y 
7A. ^z:;^|-ux»«T#l9;:7"Di'^A. 

h ux^^^saiim 1 0 ofs[^m^i>mmmm^ 

it^^f^lil^ffli. Ctl{C{iA:>^cO©B$raiSrS-rS. * 

5!)i|n,^:^^«*:>^cco©B#p^*g-rSo c©p.5®^^^-r 
^fc^^m-x V u;^^^^l3:7'oi/7A, nrx h u 

t»«lfSi^;^f A 1 -^j-^; X 1 0 0 Oft?5%6jgt 

[0 08 8 ] usees I 2©;^f-v7'S 1 1 3ifi>b:^y- 
■v-T'S 1 2 5(0:^ h vx^ifxmJ^r K-'WXif^-C* 

S. ^m^ii^hm-::^ hu:^5}-«T^S©IlI§©i*ff*^ 
wr c n?r^«f L r dii^s^ctg^tsM^^© n > f ^ - 

[0 0 8 9 ] 0 1 1 -cti, ST. ;^7- y7"S 1 0 1 "T;^ 
ffl-rS?*K#Tn«. v^'S 1 0 2r'*X h UXtf 

^'S 1 0 3 t?*X h U- Xtf $fi«ffl->X f 

50 Ai{cji?fb-c'ff rtchh. mm^Tna, swj:m 
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15 . 

•5, 

[0 09 0 ] Xic:^7-'j^S 1 0 4iCj:f):^^hU>(.m 

[0 09 n;X«c. a— tf I DSi>'>'>-;^7- KO^ife 
Stf fcSil^T n A^. h UXtfffiirae-':^7'A 1 fc lo 
ri'-bx-rsi. ;^7-y7"S 1 0 8{C-rg*OK:0^L& 
t,^x> h VilffiAi^Tj^SnSo ^C-CXf f^'S 1 0 9 
•CSlEK#Tn*i5fe!iOi— I D 9- h'^rAj^-T 
ai> Xf-v:^S 1 1 0-C*A«ilS*Jite3*lS. 

[0 0 9 2 ] -XiC. *X h UXt»IStSi^:^f-A 1 

~-:^7-yys3 7<Dm^(Dimin^i><D-c$>>), m- 20 

raSSf7=-.f»8JiBS8 (a) (Dm-mSmr-f-Ciy 

0, m— ;^ f-P:^5)-ff^S7'ciy7A«. H6©;5^7"2' 
7"S5 l~S6 70g|5^0Ma?:tf^4>©-r-*f3> 

rassff'-i'Sj. iriaas (b) ©n-rasafT^-f-c 

[0 09 3] Xf-i'T'Sl 1 3r». J^il«Tn{i« * 
:^ h u>^t»lfi'ia->;^7^A 1 *^?>^3ti/cll-x h u 

©0^. J^r 7 7'S2 l~;^f- v7'S3 7k:t;e'jrl|— 30 

[0 094] :X{C*;^ h UXtt$61fSi^>^7-A 1 KT 
•fe;^-rsi, xf->;>7"s 1 1 4{criil 1 2K:^-rci:^j&r 
i> n;iSM*iajn$n.5o ^c-e;^f-y::^s 1 istc 

-Ca— tf I Di>'^•X7-K?^A:^■r■^.<!:, ;^7-':':7*Sl 
1 6 r^AHigA^^CSil. X7" -;;7'S 1 1 7{C-C*y^ h 

u;^t»$8«s->;^7-A 1 i,mm.^icMvxMsmmm^ 

[0 0 9 5 ] *X b UXftfg'gSt^Xf A 1 *>6©IiI§ 

j^fiS^^SW rji^il^T n h u ;^^#T^I9:© 4o 
HIS?:*;^ h \yX^m'Smty:^f-A 1 'Njilif So n- 

;^fAl{S. a4©;^f--;;7'S 3 8-'S4 4©4ail*tf 

Hti[il©/|^H^^?f^?.*i;^d:i^©t?. Htrial©'']^a-7-f# 
[0096] XiC. y^f- i. :/S 1 2 0 VrnMoni^.j: 0 
bx^tf?#iasaKi^&^?:1«il^©3>f:>.-${ciIfi-r 50 
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S<iL/cf4il^©3>f^-i?{S, H-P^ f- UXiJW^ 
l3*jaUitr^^/Mg^K:5a-rsS?^©SPfl<Srtfl^. M 

v*S 1 2 1 -C?S®|^©3>f*-4f3!P6*;^ hUXtSS ■ 
SSi/Xf A 1 !,CMS^misti>. 

[0 09 7] XVLXT-^ysx 2 2{c-rlsSiJ#©3>fc: 

:x-i7A:>e:^x b uxtt$s^a->xf A 1 

H-X h UX^*f#S-C©[5Ig?:^}«TLrf#*^S[ffiL/ 
/d^. ^-x h ux^^^m *tll-x h ux5>w# 
aff,*0M©i^^Sfffi*i^!£filti±©ig^«^aE3^0» 
.i^.tc f(lil©ff .^SfciSi, i^©ff L . ^^ii*?^© 
JS^«»-x h ux^J-W^Mf^^Sffl-r*. C©5!lffl 
«. gI6©Xf- >:/S 6 8~Xf-2>7'S 6 9SO'03© 
Xr i/T/S 8~S 1 1 KtB^-r-s. 
[0 09 8] ;X{C.. XT-'-'r/S 1 23-Cti. Xy-yT'S 

1 2 2-CSfflLfcff**iB»fSfii*fi^t:t,^5a^{C-3t» 

r5?(im&^^:r K^'-t'fx^r^^brKil^^oti^cOT K/^ 
>f xiig-©?!^ • ms. ■ ?s^ft©ti^*tf ^. 

[0 0 9 9 ] ;JCiCXf-';;::^S 1 2 4-C«, Xt-.^t'SI 

2 3 ras^stvfcaijtor x©4'3&>6saK#*sii 

Vihii'b t-rz>T K>'^'^'x5:js^RLTjl^RLfcr ^->'^•-r 

X%*X h bXtta^Si/Xr A 1 fci^-rs, 
[0 1 0 0 ] ;?:K:xf->:.::/"S 1 2 SK-c. *xhuxtS 

^glfSi^Xf A 1 5CM^^©jiiRLfcT K^-^YX^a^ 

bxmmmiiC!^mi:'Mmth, Ji<±. xf v^-s 1 2 3 

~Xf--:.:7"S 1 2 5©MaB, S7XhUX)y®i?ffi- 

TK^-5-fx^^©Kta^-rs„ 

[0101] rj:is, ^mmmxii, ^m^&Madi,>x 

H-X h UX»W^SSi>'S^-X h UX^W^gKct 0 

tssii«©x I" ux^«f©fc*©wra*ffi,»> -etifc^t-r 

€.lil^^f#r, |p!§?rXFuxt»$g^W5>xf-Ai(c:ji 

:»*f i/t:s/jNHT^©f#*s -cffi b rS/jNBi^©ff ,ts* X 
b uxtf«»*fj^xfA 1 icmi^-rm^icbxhj: 

[0 1 02] ±ie©J:^^c«*S{ct-Sci(c<t:i3, -f^ 

©^^?:±tfSC<!:;5ir-*S. Sfc. K^^S^rtCC^f 
>X h-JH^fc7"ai^7A-CX h [y:^.^^(Dtclt)<Dn?^ 
<t[pIS©faMi?rff^fcA. C©®a*i»jI{cm>CiAs 

r-# . j^u^fc i r r iu^f Accjaa^jitosc t 
A^xifi,, 

[0 1 0 3 ] Sfc. ±i2©|»fiS©(i75HC. SMF4?r<i'* 
ccx h uxtf#8^^i^xf-A 1 *>6tt®8«ffl*{ciil(it 

■C*>m». C©i-5{ct8fiXL-fc«^{c«, M^^iS^tc 
«»-x ^ ux^*f^lMO^^:ix f- ux^ff^©*-^ 
>x h-;i'-rSa^'Sttite< . ffifflccx f- ux^#f*if # 

s. 



(10) 

17 

[0104] 

CO 1 0 5 ] sfc. mmmmm<D&t^^rj:mm-cm lo 

4*5C»t:aiS!ll*;^ h u:^i&«Ti^:^^A4ffiffl-r*/c 

a, s[sIl5DIimcsp.gAi^±issnsi^gi^^^J[ilg^^• 

ISliL^ct»liIS*«tBS*iSC<!:«:fei3. ^ofc^^ri^l&K: 

[0 1 0 6] ^/c, ?Sil^*^60|HlS*^^^B#r^l^(i:JjC 20 
[ 0 1 0 7 ] Si^c, i5Sil^©ji*©X f- b;^tfc1l^rfEli 

i, ;^huy^K#*t«©^#»if$fii*ia»-r^xhu^ 

(0 10 8] 3 etc. wmm\t, wm^-^^m^^^x^ 40 
■5}W-r.2.ciAs-c*-5©-c, ^m^f^ct-^xm^m^i: 

h u:^:9>«fi/;^f-A?:||^f*-£), ^©tS«. 
$ /cB#-^ti^^r jStf -r CC -C * 



2002-263107 
18 

m 1 ] *^HJ©x h u;^ttf8^«fi'^7-A 1 ©i«eS4 
CS2 ] *^H^©;5^ h u;;<^^*fi^;;^f-A 1 ©^g« 

[04] **W©:^ hu;<t»$8^#fJ^:5^7-Ai©^^. 

[EI5] *^HJ©;^ hUXtf#a»fft/;^f-Al©^i^. 
l^-x h bx»#f^S©Sg;nET*a, 

[0 6 ] ^^HJ©;^ h bXttfB55-^->XfA 1©^^, 

[07 ] *^BJ©x f- u;^t»$S:^«f->:5;7-A-cjgM-rs 
rasp:? r '/;U4{C»«SSnsV-f iin-r^T Jl/fll 

[08 ] *S£i3©x f- u;^t««^*T->;5^7^Atffiffi-r€. 

[0 9 ] i^mm:^ V UXt»$R5JW->x-r-Ar<£«TI> 
r - f 7 T -C ;l/ 6 KtgSfi 3 n ^ 4? ^in-r T 

[010] if^:il5©x h bXW«»*f'>Xf-A 1©« 

[011] ^«5©X h UXf»$B^tlf'>Xf A 1©- 

[W^©3iB^] 
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